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IMAGE FORMING APPARATUS, IMAGE
FORMING METHOD, AND COMPUTER
PROGRAM PRODUCT

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to and incorporates

by reference the entire contents of Japanese Patent Applica-
tion No. 2010-208475 filed 1n Japan on Sep. 16, 2010.

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to an image forming appara-

tus, an image forming method, and a computer program prod-
uct.

2. Description of the Related Art

Techniques of converting print data described 1n page
description language (PDL) or the like into converted data,
which reflects print condition, 1n a printable form with a raster
image processor (RIP) have been known in recent years.
Meanwhile, methods of speeding up a printing process during
reprinting by using converted data converted by an RIP are
conventionally developed.

For example, a method of managing print data entities
associated with contents of past print requests so that, in the
case that a user performs reprinting of print data stored by the
user when the user has performed printing or in the case that
a user performs printing of print data stored by another user,
the reprinting or the printing can be performed efficiently 1s
disclosed (in, for example, Japanese Patent Application Laid-
open No. 2009-037409).

A method of managing a print job as a print hold job when
an out-of-supply condition 1s detected so that, even when
printing of the print job 1s inhibited by occurrence of an error
resulting from an out-of-paper, out-oi-staple, out-of-ink
error, or a like situation, the print job can be reprinted after
resolution of the error 1s disclosed (in, for example, Japanese
Patent Application Laid-open No. 2004-288032).

However, 1t 1s not possible by using the method disclosed in
Japanese Patent Application Laid-open No. 2009-037409 to
reflect, when reprinting a stored document, a change made to
print-related condition of the document after the document
has been stored, 1n the print-related condition. It 1s not pos-
sible by using the method disclosed 1n Japanese Patent Appli-
cation Laid-open No. 2004-288032 to retlect, when reprint-
ing a print hold job, a change made to print-related condition
of the print hold job into the print-related condition.

The methods of Japanese Patent Application Laid-open
No. 2009-037409 and Japanese Patent Application Laid-open
No. 2004-288032 exhibit poor operability because, each time
when reprinting 1s to be performed, the methods force a user
to determine applicable conditions and set the conditions
individually 1n order to reflect, 1n the condition, the change
made after the document has been stored or after the print job
has been stored. A configuration 1n which print condition 1s
automatically and invariably setto the same print condition as
those at a time of storage of the document or the print job can
disadvantageously lead to degradation in image quality
because the condition cannot be set to be suitable for equip-
ment, by which the print data 1s to be output.

SUMMARY OF THE INVENTION

It 1s an object of the present invention to at least partially
solve the problems in the conventional technology.
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According to an aspect of the present invention, there 1s
provided an image forming apparatus that includes a storage
unit, an mput receiving unit, an acquiring unit, a determimng
unit, a converting unit, and a print control unit. The storage
unit stores therein print data and first converted data. The first
converted data 1s obtained by reflecting a first print condition
in the print data and converting the print data into a printable
form. The 1nput receiving unit receives an input of a reprint
instruction to reprint the first converted data. The acquiring
unit acquires a second print condition for reprinting the first
converted data. The determining unit determines, when the
input of the reprint instruction 1s recerved, whether the first
converted data 1s printable 1n the second print condition by
comparing the acquired second print condition against the
first print condition reflected in the first converted data. When
it 1s determined that the first converted data 1s unprintable 1n
the second print condition, the converting unit acquires the
print data from the storage unit, and converts the print data
into second converted data by reflecting the second print
condition 1n the print data. The print control unit prints out the
second converted data.

According to another aspect of the present invention, there
1s provided an 1image forming method that includes storing
print data and first converted data in a storage umit, the first
converted data being obtained by retlecting a first print con-
dition 1n the print data and converting the print data into a
printable form; receiving an mput of a reprint instruction to
reprint the first converted data; acquiring a second print con-
dition for reprinting the first converted data; determining,
when the input of the reprint instruction is received, whether
the first converted data 1s printable 1n the second print condi-
tion by comparing the acquired second print condition against
the first print condition reflected 1n the first converted data;
acquiring, when 1t 1s determined that the first converted data 1s
unprintable 1 the second print condition acquired at the
acquiring, the print data from the storage unit, and converting
the print data 1into second converted data by reflecting the
second print condition in the print data; and printing the
second converted data.

According to still another aspect of the present invention,
there 1s provided a computer program product comprising a
non-transitory computer readable medium including pro-
grammed instructions. The 1nstructions, when executed by a
computer, cause the computer to perform: storing print data
and first converted data 1n a storage unit, the first converted
data being obtained by reflecting a first print condition 1n the
print data and converting the print data into a printable form;
receiving an mput of a reprint instruction to reprint the first
converted data; acquiring a second print condition for reprint-
ing the first converted data; determining, when the input of the
reprint instruction 1s recerved, whether the first converted data
1s printable in the second print condition by comparing the
acquired second print condition against the first print condi-
tion retlected 1n the first converted data; acquiring, when 1t 1s
determined that the first converted data 1s unprintable 1n the
second print condition acquired at the acquiring, the print data
from the storage unit, and converting the print data 1nto sec-
ond converted data by reflecting the second print condition 1n
the print data; and printing the second converted data.

The above and other objects, features, advantages and tech-
nical and industrial significance of this invention will be
better understood by reading the following detailed descrip-
tion of presently preferred embodiments of the mvention,
when considered 1n connection with the accompanying draw-
Ings.
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BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a block diagram illustrating the configuration of
an 1mage forming system according to an embodiment of the
present invention;

FIG. 2 1s a diagram 1llustrating, 1in detail, an exemplary
storage area 1n a storage unit according to the embodiment;

FIG. 3 1s a diagram 1llustrating, in detail, an exemplary
storage area 1n a conventional storage unit;

FIG. 4 1s a flowchart illustrating a procedure for a job
storing process to be performed by an 1mage forming appa-
ratus;

FIG. 5 1s a flowchart illustrating a procedure for a job
printing process to be performed by the image forming appa-
ratus;

FI1G. 6 1s a flowchart illustrating a procedure for a print-data
acquiring process to be performed by a print control unit;

FI1G. 7 1s a flowchart 1llustrating a first modification of the
procedure for the print-data acquiring process to be per-
tformed by the print control unait;

FI1G. 8 1s a flowchart illustrating a second modification of
the procedure for the print-data acquiring process to be per-
formed by the print control unait;

FIG. 9 1s a flowchart illustrating a procedure for a stored-
10b printing process to be performed by the print control unait;

FIG. 10 1s a flowchart 1llustrating a modification of the
procedure for the stored-job printing process to be performed
by the print control unit;

FIG. 11 1s a flowchart illustrating a procedure for a job
holding process;

FI1G. 12 1s a flowchart illustrating a procedure for a process
of automatically resuming a print hold job;

FI1G. 13 1s a flowchart illustrating a procedure for a process
of forcibly resuming a print hold job; and

FI1G. 14 1s a block diagram 1illustrating a hardware configu-

ration of the image forming apparatus according to the
present embodiment.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Exemplary embodiments of the present invention will be
described 1n detail below with reference to the accompanying
drawings.

FIG. 1 1s a block diagram illustrating the configuration of
an 1mage forming system according to an embodiment of the
present invention. As 1llustrated in FIG. 1, the image forming,
system 1ncludes a host 200, which 1s a personal computer
(PC) or a server, and an 1image forming apparatus 100, which
1s a multifunction printer (MFP) or a laser printer (LP), that 1s
connected to the host 200.

As 1llustrated 1n FIG. 1, the image forming apparatus 100
includes a display control unit 101, an mput control unt 102,
arecetving unit 103, an acquiring unit 104, a determining unit
105, a converting unit 106, a detecting unit 107, a notifying
unit 108, a print control unit 109, an operation display unit
120, a storage unit 110, and an engine 130.

The receiving unit 103 receives print data from the host 200
and stores the recerved print data 1n the storage unit 110. The
print data 1s 1mage data to be printed; the print data may
include 1images and texts.

The display control unit 101 displays various types of
information to be displayed on the operation display unit 120.
The display control umt 101 displays, for example, a print
completion notification and an error notification on the opera-
tion display unit 120.
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The mput control unit 102 has functions as an input recerv-
ing unit and a print-condition receiving unit of the present
invention and receives various types of inputs entered by a
user. For example, the input control unit 102 receives mputs
of a print condition, a preset print condition, a reprint instruc-
tion, a forced print mstruction, and the like.

Note that the print condition 1s a condition to be set for
printing print data. Examples of the print condition include
color mode, the number of sheets to be printed on one sheet 1n
multiple-up printing, and duplex printing.

The preset print condition 1s a print condition set for each of
users. Examples of the preset print condition include eco-
triendly condition. The eco-friendly condition has been set 1n
advance as a condition for saving resources to be consumed 1n
printing. The eco-friendly condition 1s at least any one of
multiple-up printing, duplex printing, and toner-saving print-
ing. Note that these are only examples of the eco-friendly
condition and the eco-friendly condition can be any condition
that can reduce the resources.

The reprint instruction 1s an istruction to reprint converted
data already stored in the storage umt 110. The print data
already stored 1n the storage unit 110 may either post-RIP
data that 1s print data stored when a user other than a user who
has entered the reprint instruction has performed printing in
the past, or post-RIP data that 1s stored print data, printing of
which has been attempted by the user who has entered the
reprint instruction but failed.

The forced print mstruction 1s an instruction mstructing to
forcibly resume printing that 1s put on hold because it 1s
determined that, 11 the converted data 1s printed, an error that
leads to suspension of printing will occur in equipment.

The acquiring unit 104 acquires a print condition for
reprinting the converted data. For example, the acquiring unit
104 acquires a print condition stored in the storage unit 110 as
the print condition for reprinting the converted data.

The print condition to be acquired by the acquiring unit 104
1s desirably information, based on which the determining unit
105, which will be described later, can determine whether 1t 1s
possible to print the converted data in the print condition for
reprinting the converted data by comparing the print condi-
tion for reprinting the converted data against the print condi-
tion stored 1n the storage unit 110. Accordingly, the acquiring
umt 104 acquires, as the print condition for reprinting the
converted data, a permitted print condition, a preset print
condition, time and date of storage of the print data, time and
date of update of the print condition, and the like stored in the
storage unit 110.

When the mput control unit 102 recetves an mput of a
reprint mstruction, the determiming unit 105 compares the
print condition for reprinting the converted data against the
print condition reflected 1n the converted data to determine
whether the converted data 1s printable 1n the print condition
for reprinting the converted data.

For example, when monochrome printing 1s set as the
permitted print condition stored 1n the storage unit 110, while
color printing 1s set as the print condition retlected in the
converted data, the determining unit 105 determines that the
converted data, which reflects the print condition of color
printing, 1s unprintable 1 the permitted print condition of
monochrome printing. Meanwhile, information about which
print condition 1s permitted according to the permitted print
condition 1s stored 1n the storage unit 110 1 advance.

When the permitted print condition stored in the storage
unit 110 1s eco-friendly condition, the determining unit 1035
determines whether the print condition retlected in the con-
verted data 1s the eco-1riendly condition.
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For example, 1n a case where no-multiple-up printing 1s set
as the print condition reflected 1n the converted data, while
multiple-up printing 1s designated as the eco-friendly condi-
tion, the print condition retlected in the converted data does
not agree with the print condition designated as the eco-
iriendly condition. In this case, the determining unit 1035
determines that the converted data 1s unprintable 1n the print
condition for reprinting the converted data.

Furthermore, the determining umt 105 compares time and
date when the print data acquired by the acquiring unit 104 1s
stored against time and date when the print condition 1s
updated so as to determine whether the time and date of
update of the print condition 1s later than the time and date of
storage of the print data. When 1t 1s determined that the time
and date when the print condition 1s updated 1s later than the
time and date when the print data 1s stored, the determining,
unit 105 determines that the converted data 1s unprintable in
the print condition for reprinting the converted data.

For example, there may arise a situation that although
stapling function 1s included as the print condition at a time
when print data 1s stored, the stapling function 1s cancelled
because of replacement of equipment. In such a situation, the
determining unit 105 determines that the converted data
reflecting the print condition (with stapling) 1s unprintable
because the time and date when the print condition (without
stapling) 1s updated 1s later than time and date of storage of the
print data. Meanwhile, each of the time and date of storage
and the time and date of update may be either information
indicating only date or information indicating not only date
but also time; any information that allows determination
which one 1s later can be used.

Furthermore, the determining unmit 105 determines
whether, when printing of the converted data 1s performed in
the print condition for reprinting the converted data, the print-
ing will be suspended due to occurrence of an error. When the
determining unit 105 determines that the printing will be
suspended, the determining unit 105 determines that the con-
verted data 1s unprintable in the print condition for reprinting,
the converted data.

For example, there can arise such a situation that although
color printing 1s set as the print condition and the converted
data 1s for 30 sheets, toner level of a color toner tank mounted
on the 1mage forming apparatus 100 1s only for 2 sheets. In
such a situation, the determiming unit 105 determines that the
converted data reflecting the print condition (color printing
tor 30 sheets) 1s unprintable according to the print condition
for reprinting the converted data (color printing for 2 sheets).

The detecting unit 107 detects a change 1n equipment sta-
tus. The equipment status 1s status of the 1mage forming
apparatus 100. Examples of the equipment status include
adding toner to a toner tank, loading sheets into a paper feed
tray, adding staples of a stapler, and receiving a change to a
print condition.

Furthermore, the detecting unit 107 may detect a change to
the print condition received by the input control unit 102 as a
change 1n equipment status.

The notitying unit 108 provides a user with an error noti-
fication when 1t 1s determined that printing 1n the print con-
dition stored 1n the storage unit 110 will be stopped due to an
error. For example, the notitying unit 108 displays an error
notification via the display control unit 101 on the operation
display unit 120. A configuration in which the iput control
unit 102 receives a change to the print condition concurrent
with provision of the error notification to the user by the
notifying unit 108 can be employed. Note that receiving the
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change to the print condition 1s not necessarily concurrent
with the error notification but can be after the error notifica-
tion or the like timing.

The converting unit 106 converts the print data into a print-
able form with the RIP by reflecting the print condition in the
print data, so as to generate converted data. For example, the
converting unit 106 converts print data (hereinatter, referred
as to “pre-RIP data™) described 1n page description language
(PDL), which 1s one of page description languages, into con-
verted data (heremafiter, “post-RIP data™) that 1s bitmapped
image data.

Furthermore, when the determining unit 105 determines
that printing will be suspended due to an error, the converting
umt 106 does not convert the pre-RIP data but stores the
pre-RIP data as not-yet-processed print data in a print-job
management area, which will be described later, 1n the stor-
age unit 110.

Furthermore, when the detecting umit 107 has detected an
iput of a change of a print condition received via the mput
control unit 102 as a change 1n equipment status, the convert-
ing unit 106 converts the pre-RIP data into post-RIP data by
reflecting the changed print condition 1n the pre-RIP data.

The storage unit 110 stores therein various types of infor-
mation. For example, the storage unit 110 stores therein print
data received at the receiving unit 103 and pre-RIP data
obtained by scanning by a scanner (not shown). The storage
umt 110 also stores therein post-RIP data converted by the
converting unit 106.

FIG. 2 1s a diagram 1llustrating an exemplary storage area
in the storage unit 110 according to this embodiment. As
illustrated in FIG. 2, 1n the storage unit 110, a portion of the
storage area 1s allocated to a data storing area 111. Note that,
as 1llustrated 1n FIG. 2, the data storing area 111 includes a
print-job management area 112 and a stored-job management
area 113. Pre-RIP data and post-RIP data are stored 1in the data
storing area 111.

The print-job management area 112 1s an area for manag-
ing post-RIP data, which 1s not yet printed, associated with
pre-RIP data. The stored-job management area 113 1s an area,
in which printed post-RIP data associated with pre-RIP data
1s stored as a stored job that 1s to be reprinted. As indicated by
arrows 1n FIG. 2, a job-A management area and a job-B
management area are partitioned 1n the stored-job manage-
ment area 113. In the job-A management area in a broken line
box, the post-RIP data on the left-hand side in the broken-line
box and the pre-RIP data on the right-hand side are arranged
side by side.

FIG. 3 1s a diagram 1illustrating, 1n detail, an exemplary
storage area 1n a conventional storage unit. As illustrated 1n
FIG. 3, the conventional storage unit 110 stores post-RIP data
and pre-RIP data separately 1n each of the print-job manage-
ment area and the stored-job management area. For example,
in the stored-job management area, each of the pre-RIP-data
management area and the post-RIP-data management area 1s
in a dotted line box. In short, the pre-RIP data and the post-
RIP data stored 1in the conventional storage unit are not asso-
ciated with each other.

The storage unit 110 also stores therein a permitted print
condition, a preset print condition, and their respective cor-
responding print conditions. For example, when mono-
chrome printing 1s permitted, the storage umit 110 stores
therein, as a color mode use of which 1s permitted, mono-
chrome printing so as to be associated with the permitted print
condition. When use of color printing 1s permitted, the storage
unit 110 stores therein, as color modes use of which are
permitted, monochrome printing and color printing so as to be
associated with the permitted print condition. Meanwhile, the
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storage unit 110 also stores therein a concrete print condition
s0 as to be associated with the preset print condition 1n a
similar manner. Examples of the preset print condition
includes various print conditions to be set by a user, such as a
condition for superimposition printing ol superimposing an
RGB 1mage, such as a watermark and an embedded pattern.

The print control unit 109 acquires the pre-RIP data or the
post-RIP data converted by the converting unit 106 from the
storage unit 110, transmits the acquired post-RIP data to the
engine 130, and causes the engine 130 to print the post-RI
data. The print control unit 109 also causes the post-RIP data
to be printed when the detecting unit 107 has detected a
change in equipment status. For example, when the detecting
unit 107 has detected addition of toner or a change to the print
condition as a change 1n equipment status, the print control
unit 109 causes the post-RIP data to be printed.

Furthermore, when an input of a forced print instruction 1s
received, the print control umt 109 changes the print condi-
tion stored in the storage umit 110 to a condition that allow
avoiding an error, and causes the post-RIP data to be printed
in the changed condition.

The engine 130 recerves the converted data from the print
control unit 109, produces a printout of the received converted
data, and discharges the printout.

A procedure for a job storing process to be performed by
the 1mage forming apparatus 100 configured as described
above will be described below. FIG. 4 1s a flowchart 1llustrat-
ing the procedure for the job storing process to be performed
by the 1mage forming apparatus 100.

The recerving unit 103 recerves pre-RIP data of the job A
(Step S1). The receiving unit 103 makes a copy of the job A
and stores the copy of the pre-RIP data 1n the job-A manage-
ment area in the stored-job management area 113 in the
storage unit 110 (Step S2).

The converting unit 106 performs raster image processing,
on the pre-RIP data of the job A, thereby obtaining post-RIP
data (Step S3). The converting unit 106 stores the post-RIP
data 1in the job-A management area 1n the stored-job manage-
ment area 113 1n the storage unit 110 (Step S4).

Next, a procedure for a job printing process to be per-
formed by the image forming apparatus 100 will be described
below. FIG. 5 1s a flowchart 1llustrating the procedure for the
10b printing process to be performed by the image forming,
apparatus 100.

Processing from Step S11 to Step S13 i1s similar to that
from Step S1 to Step S3 1n the flowchart of FIG. 4 illustrating
the procedure for the job storing process.

At Step S14, the print control unit 109 acquires the post-
RIP data from the storage unit 110 and causes the engine 130
to produce and discharge a printout of the acquired post-RIP
data (Step S14). The print control unit 109 discards the pre-
RIP data and the post-RIP data from the stored-job manage-
ment area 113 (Step S15).

A procedure for a print-data acquiring process to be per-
formed by the print control unit 109 will be described below.
FIG. 6 1s a flowchart illustrating the procedure for the print-
data acquiring process to be performed by the print control
unit 109.

The acquiring unit 104 acquires a permitted print condition
of a user who has entered a reprint instruction (Step S31). For
example, the acquiring unit 104 acquires, from the storage
unit 110, a permitted print condition associated with a user
ID, mnput of which has been received 1n conjunction with the
reprint 1mstruction.

The determining unit 105 determines whether a print con-
dition for reprinting the post-RIP data agrees with the permut-
ted print condition (Step S32). For example, the determining,
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umt 105 determines whether use of the print condition
reflected 1n the post-RIP data 1s permitted according to the
permitted print condition associated therewith (Step S32).

In a case 1n which the determining unit 103 determines that
the print condition agrees with the permitted print condition
(YES at Step S32), the print control unit 109 acquires the
post-RIP data from the storage unit 110 (Step S33). Examples
of the case include a case 1n which color printing 1s set as the
permitted print condition, and color printing 1s set as the print
condition reflected 1n the post-RIP data.

When the determining unit 105 determines that the print
condition does not agree with the permitted print condition
(NO at Step S32), the determiming unit 105 further determines
whether modifying the print condition causes the print con-
dition to agree with the permitted print condition (Step S34).

In a case 1n which the determining unit 103 determines that
moditying the print condition causes the print condition to
agree with the permitted print condition (YES at Step S34),
the determining unit 105 acquires the pre-RIP data (Step
S35). Examples of the case include a case 1n which mono-
chrome printing 1s set as the permitted print condition, while
color printing 1s set as the print condition reflected 1n the
post-RIP data. In this case, the determining unit 105 deter-
mines that modifying the print condition from color printing
to monochrome printing causes the print condition to agree
with the permitted print condition.

In a case 1n which the determining unit 103 determines that
even the print condition that 1s modified does not agree with
the permitted print condition (NO at Step S34), the determin-
ing unit 105 resets the job (Step S36). Examples of the case
include a case 1n which a user identified by the user ID that has
been entered 1n conjunction with the reprint instruction has no
authority to perform printing by using the 1mage forming
apparatus 100.

Next, two modifications (first modification and second
modification) of the procedure for the print-data acquiring,
process to be performed by the print control unit 109 will be
described below. The first modification of the procedure for
the print-data acquiring process to be performed by the print
control unit 109 will be described below. FIG. 7 1s a flowchart
illustrating the first modification of the procedure for the
print-data acquiring process to be performed by the print
control unit 109.

The determining unit 105 acquires the preset print condi-
tion from the storage umt 110 (Step S41). The determiming
unit 105 determines whether the preset print condition dis-
agrees with the print condition for reprinting the post-RIP
data (Step S42).

When the determiming unit 105 determines that the preset
print condition does not disagree with the print condition for
reprinting the post-RIP data (NO at Step S42), the print con-
trol umt 109 acquires the post-RIP data (Step S43). In con-
trast, when the determining unit 1035 determines that the pre-
set print condition disagrees with the print condition for
reprinting the post-RIP data (YES at Step S42), the print
control unit 109 acquires the pre-RIP data (Step S44).

The second modification of the procedure for the print-data
acquiring process to be performed by the print control unit
109 will be described below. FIG. 8 1s a flowchart illustrating
the second modification of the procedure for the print-data
acquiring process to be performed by the print control unit
109.

The determining unit 1035 acquires time and date of update
of the print condition from the storage umt 110 (Step S51).
The determining unit 1035 determines whether the time and
date of storage of the pre-RIP data 1s earlier than the time and
date of update of the print condition (Step S52).
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When the determining unit 105 determines that the time
and date of storage of the pre-RIP data 1s later than the time
and date of update of the print condition (NO at Step S52), the
print control unit 109 acquires the post-RIP data (Step S53).

When the determining unit 105 determines that the time
and date of storage of the pre-RIP data 1s earlier than the time
and date of update of the print condition (YES at Step S52),
the print control unit 109 acquires the pre-RIP data (Step
S54).

A procedure for a stored-job printing process for printing a
stored job to be performed by the print control unit 109 will be
described below. FIG. 9 1s a tlowchart illustrating the proce-
dure for the stored-job printing process to be performed by the
print control unit 109.

The print control unit 109 determines whether the print
control unit 109 has acquired the pre-RIP data or the print
control unit 109 has acquired the post-RIP data in the print-
data acquiring process (Step S61). When the print control unit
109 determines that the print control unit 109 has acquired the
post-RIP data (NO at step S61), the print control unit 109
causes the engine 130 to produce and discharge a printout of
the post-RIP data acquired from the storage umt 110 (Step
S562). The print control umt 109 discards the stored job from
the stored-job management area 113 1n the storage unit 110
(Step S63).

At Step S61, when the print control unit 109 determines
that the print control unit 109 has acquired the pre-RIP data
(YES at Step S61), the print control unit 109 updates the print
condition at a point of storing to the print condition for
reprinting (Step S64).

The print control unit 109 makes a copy of the pre-RIP data
and stores the copy of the pre-RIP data in the stored-job
management area 113 in the storage unit 110 (Step S65). The
converting unit 106 performs raster image processing on the
pre-RIP data (Step S66).

The print control unit 109 causes the engine 130 to produce
and discharge a printout of the post-RIP data (Step S67). The
print control unit 109 discards the stored job from the stored-
1j0b management area 113 1n the storage unit 110 (Step S68).

A modification of the procedure for the stored-job printing
process for printing a stored job to be performed by the print
control unit 109 will be described below. FIG. 10 1s a tlow-
chart i1llustrating the modification of the procedure for the
stored-job printing process to be performed by the print con-
trol unit 109.

Processing of Step S71 and Step S72 1s siumilar to that of
Step S61 and Step S62 of the stored-job printing process
illustrated 1n FI1G. 9. Processing from Step S74 to Step S77 1s
similar to that from Step S64 to Step S67 of the stored-job
printing process 1llustrated 1n FIG. 9.

In the modification, processing of Step S63 and Step S68 of
the stored-job printing process illustrated in FIG. 9 1s not
performed. Put another way, after the engine 130 has pro-
duced and discharged the printout of the post-RIP data, the
print control unit 109 may or may not discard the stored job
from the stored-job management area 113 1n the storage unit
110.

A procedure for a job holding process will be described
below. FIG. 11 1s a flowchart illustrating the procedure for the
10b holding process.

Processing from Step S81 to Step S83 i1s similar to that
from Step S11 to Step S13 of the job printing process 1llus-
trated in FI1G. 5.

At Step S84, the determining unit 105 determines whether
there 1s a possibility that printing 1s suspended during printing,
(Step S84). For example, the determiming unit 105 compares
the equipment status and the print condition reflected 1n the
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post-RIP data to determine whether any one of paper-feed
tray not installed, out of paper, no appropriate tray, tray mis-
match, duplex-printing-inapplicable tray selected, out of
toner, finishing unavailable, discharge tray full, and the like
situations will arise during printing.

Meanwhile, no appropriate tray 1s a situation where
although an automatic tray selection mode 1s selected, there 1s
no tray approprate for a document size. Tray mismatch 1s a
situation where, 1n a case 1 which a tray 1s selected, the
selected tray 1s out of paper or paper ol appropriate sheet size
1s not loaded 1n the selected tray.

Duplex-printing-inapplicable tray selected 1s a situation
where, 1n a case 1n which a duplex-printing-mnapplicable tray,
which 1s a tray having been designated as inapplicable to
duplex printing 1n advance, 1s provided, duplex printing and
the duplex-printing-inapplicable tray are selected. Out of
toner includes out of color toner and out of monochrome
toner.

Fimishing unavailable includes out of staples, staples full,
breakdown of stapling unit, stapling resource busy, stapling-
iapplicable paper on stapling tray, no appropriate size for
selected stapling position, breakdown of punching unit, no
appropriate size for selected punching position, and the like
situations.

When 1t 1s determined that there 1s no possibility that print-
ing 1s suspended during printing (NO at Step S84 ), the print
control unit 109 produces a printout of the post-RIP data, and
discharge the printout (Step S85). The print control unit 109
discards the stored job from the stored-job management area
113 1n the storage unit 110 (Step S86).

When it 1s determined that there 1s a possibility that print-
ing 1s suspended during printing (YES at Step S84), the print
control unit 109 stores the post-RIP data of the job A (Step
S87). That 1s, the job A 1s put on hold.

A procedure for a process of automatically resuming a
print hold job will be described below. FI1G. 12 1s a flowchart
illustrating the procedure for the process of automatically
resuming a print hold job.

The process described below 1s triggered by, after a job 1s
put on hold by the print control unit 109, detection of a change
in equipment status by the detecting unit 107. For example,
when the detecting unit 107 detects addition of toner as a
change 1 equipment status 1n a situation where a job 1s put on
hold because it 1s determined that printing will be suspended
during printing due to out of toner, the process starts.

For another example, immediately after a job 1s put on hold
by the print control unit 109 or after a lapse of a predeter-
mined period after a job 1s put on hold by the print control unit
109, the process described below starts.

The determining unit 105 determines whether the pre-RIP
data 1s acquired or the post-RIP data 1s acquired (Step S91).
When the determining unit 105 determines that the post-RIP
data 1s acquired (NO at Step S91), the determining unit 105
determines whether there 1s a possibility that printing 1s sus-
pended during printing (Step S92).

When the determining unit 105 determines that there 1s no
possibility that printing 1s suspended during printing (NO at
Step S92), the print control unit 109 causes the engine 130 to
produce and discharge a printout of the post-RIP data (Step
S93). The print control umt 109 discards the stored job from
the stored-job management area 113 1n the storage unit 110
(Step S94).

When it 1s determined that there 1s a possibility that print-
ing 1s suspended during printing (YES at Step S92), the print
control unit 109 stores the post-RIP data of the job in the
stored-job management area 113 1n the storage unit 110 (Step

395).
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At Step S91, when the determining unit 105 determines
that the print control unit 109 has acquired the pre-RIP data
(YES at Step S91), the print control unit 109 updates the print
condition at a point in time of job hold to the print condition
for resuming the job (Step S96).

Processing of Step S97 and Step S98 1s similar to that of
Step S75 and Step S76 of the stored-job printing process 1n
the flowchart illustrated 1n FIG. 10.

At Step S99, the determining unit 105 determines whether
there 1s a possibility that printing 1s suspended during printing,
(Step S99). When the determining umt 105 determines that
there 1s a possibility that printing 1s suspended during printing,
(YES at Step S99), the print control unit 109 performs pro-
cessing of Step S95 (Step S95).

When the determining unit 105 determines that there 1s no
possibility that printing 1s suspended during printing (NO at
Step S99), the print control unit 109 causes the engine 130 to
produce and discharge a printout of the post-RIP data (Step
S100). The print control unit 109 discards the stored job from
the stored-job management arca 113 1n the storage unit 110
(Step S101).

A procedure for a process of forcibly resuming a print hold
j0b will be described below. F1G. 13 1s a flowchart 1llustrating,
the procedure for the process of forcibly resuming a print hold
10b.

The mput control unit 102 receives an mput of a forced
print mstruction entered by a user (Step S111). At this point,
the mnput control unit 102 recerves an mput of a change to the
print condition in conjunction with the mput of the forced
print instruction.

Processing from Step S112 to Step S118 1s similar to that
from Step S96 to Step S101 in the flowchart of FIG. 12
illustrating the procedure for the process of automatically
resuming a print hold job.

As described above, according to the embodiment,
whether the converted data (the post-RIP data) reflecting print
condition at a point of storing is printable 1n a print condition
for reprinting 1s determined, and, when the converted data 1s
determined to be unprintable, the print data (pre-RIP data) 1s
converted again 1into converted data retlecting an appropriate
print condition. Accordingly, reprinting as intended by a user
can be performed without sacrificing image quality and oper-
ability.

Furthermore, according to the embodiment, 1t 1s possible to
reprint stored print data 1n a print condition for reprinting,
which 1s different from a print condition at the point of storing,
the print data. For example, it 1s possible to set, as the print
condition for reprinting, the eco-friendly condition that has
not been set at the point of storing print data. Accordingly,
even when resource-saving printing 1s not performed at the
point of storing, it 1s possible to save resources at reprinting.

Furthermore, according to the embodiment, as described
above, when a user with limited permission to use print con-
ditions has selected a print condition use of which 1s not
permitted, the print condition can be changed to a print con-
dition use of which 1s permitted. Therefore, according to the
embodiment, 1t 1s possible to perform printing 1n the permiat-
ted print condition reliably.

Furthermore, according to the embodiment, whether print-
ing will be suspended during printing due to occurrence of an
error 1s determined. When it 1s determined that the printing
will be suspended, the converted data 1s stored and the print-
ing 1s put on hold, and the printing 1s resumed after resolution
of the error. Accordingly, reprinting can be performed reli-
ably.

FI1G. 14 15 a block diagram 1llustrating a hardware configu-
ration of the image forming apparatus 100 according to the
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present embodiment. In FIG. 14, an example where the image
forming apparatus 100 1s implemented as an MFP 100 will be
described. The MFP 100 includes a controller 10 and an

engine unit 60 that are connected to each other over a periph-
eral component interface (PCI) bus. The controller 10 1s a
controller that controls the overall MFP 100, rendering, com-
munications, and mnputs from an operating unit (not shown).
The engine unit 60 1s a printer engine or the like that i1s
connectable to the PCI bus. Examples of the engine unit 60
include a monochrome plotter, a one-drum color plotter, a
four-drum color plotter, a scanner, and a facsimile umit. The
engine unit 60 includes, 1n addition to what 1s called an engine
section such as the plotter, an 1image processing section that
performs error diffusion, gamma conversion, and the like.

The controller 10 includes a central processing unit (CPU)

11, a north bridge (NB) 13, a system memory (hereinafter,
“MEM-P”) 12, asouth bridge (SB) 14, a local memory (here-
mafter, “MEM-C") 17, an application-specific integrated cir-
cuit (ASIC) 16, and a hard disk drive (HDD) 110. The NB 13
and the ASIC 16 are connected with each other via an accel-
crated graphics port (AGP) bus 15.
The CPU 11 that performs overall control of the MEFP 100
includes a chip set that includes the NB 13, the MEM-P 12,
and the SB 14. The CPU 11 1s connected with other devices
via the chip set.

The NB 13 15 a bridge that connects the CPU 11 with the
MEM-P 12, the SB 14 and the AGP 15. The NB 13 includes
a PCI master, an AGP target, and a memory controller that
controls reading operation and writing operations from and to
the MEM-P 12.

The MEM-P 12 includes a read only memory (ROM) 124
and a random access memory (RAM) 126. The ROM 12a1s a
read only memory that stores therein computer programs and
data. The RAM 125 1s a writable and readable memory used
as a memory for expanding computer programs and data
therein, as a drawing memory for a printer function, and the
like.

The SB 14 1s a bridge that connects the NB 13 with PCI
devices and peripheral devices. The SB 14 1s connected with
the NB 13 via the PCI bus, to which a network interface (I/F)

and the like are also connected.

The ASIC 16 1s an mtegrated circuit (IC) that includes a
hardware component for use 1n 1image processing. The ASIC
16 functions as a bridge through which the AGP 15, the PCI
bus, the HDD 110, and the MEM-C 17 are connected
together. The ASIC 16 includes a PCI target and an AGP
master, an arbiter (ARB), a memory controller, a plurality of
direct memory access controllers (DMAC), and a PCI unat.
The ARB 1s a core of the ASIC 16. The memory controller
controls the MEM-C 17. The DMACs control rotation of
image data by hardware logic or the like. The PCI unit trans-
fers data between the engine unit 60 and the ASIC 16 via the
PCI bus. A facsimile control unit (FCU) 30, a universal serial
bus (USB) 40, and an IEEE 1394 interface 50 are connected
with the ASIC 16 via the PCI bus. The operation display unit
120 1s directly connected with the ASIC 16.

The MEM-C 17 i1s a local memory used as a builler for
storing therein images to be copied and codes. The HDD 110
1s a storage device for storing therein 1image data, computer
programs, font data, and forms.

The AGP 15 1s a bus interface for a graphics accelerator
card that 1s introduced to speed up graphics operations. The
AGP 15 permuts the graphics accelerator card to directly
access the MEM-P 12 with a high throughput, thereby speed-
ing up operations that involve the graphic accelerator card.

[
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Image forming program instructions to be executed by the
image forming apparatus of the present embodiment are pro-
vided as being stored in ROM or the like 1n advance.

The 1mage forming program instructions to be executed by
the 1mage forming apparatus according to the present
embodiment may be configured so as to be provided as being
recorded 1n a computer-readable recording medium such as a
compact disc-read-only memory (CD-ROM), a flexible disk
(FD), a CD-recordable (CD-R), or a digital versatile disk
(DVD) 1n an installable or executable format.

The 1image forming program instructions to be executed by
the 1mage forming apparatus according to the present
embodiment may be configured so as to be stored 1n a com-
puter connected to a network, such as the Internet, so that the
program 1instructions are provided by downloading over the
network. The image forming program instructions to be
executed by the image forming apparatus according to the
present embodiment may be configured so as to be provided
or distributed over a network, such as the Internet.

The 1image forming program instructions to be executed by
the 1mage forming apparatus according to the present
embodiment have a module structure that includes the units
(the display control unit, the input control unit, the receiving
unit, the acquiring unit, the determining unit, the converting,
unit, the detecting unit, the notifying unit, and the print con-
trol unit) described above. From the viewpoint of actual hard-
ware, the CPU (processor) reads the image forming program
instructions from the ROM and executes the program instruc-
tions to load the units on a main memory device, thereby
generating the display control unit, the input control unit, the
receiving unit, the acquiring unit, the determining unit, the
converting umt, the detecting unit, the notifying umit, and the
print control unit on the main memory device.

In the embodiment described above, the example where the
image forming apparatus of the present invention 1s applied to
the MFP that includes at least two functions of a copier
function, a printer function, a scanner function, and a fac-
simile function; however, the image forming apparatus can be
applied to any 1image forming apparatus, such as a copier, a
printer, a facsimile, or a scanner.

According to an aspect of the present invention, there 1s
yielded an effect that reprinting can be performed as intended
by a user without scarifying image quality and operability.

Although the invention has been described with respect to
specific embodiments for a complete and clear disclosure, the
appended claims are not to be thus limited but are to be
construed as embodying all modifications and alternative
constructions that may occur to one skilled i1n the art that
tairly fall within the basic teaching herein set forth.

What is claimed 1s:

1. An 1mage forming apparatus comprising:

a storage umit that stores therein print data and first con-
verted data, the first converted data being obtained by
reflecting a first print condition 1n the print data and
converting the print data into a printable form;

an 1nput receiving unit that recetves an mput of a reprint
instruction to reprint the first converted data;

an acquiring unit that acquires a second print condition for
reprinting the first converted data;

a determining unit that determines, when the input of the
reprint 1nstruction 1s received, whether the first con-
verted data 1s printable in the second print condition by
comparing the acquired second print condition against
the first print condition reflected 1n the first converted
data;

a converting unit that acquires, when it 1s determined that
the first converted data 1s unprintable 1n the second print
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condition acquired by the acquiring unit, the print data
from the storage unit, and converts the print data into
second converted data by reflecting the second print
condition 1n the print data; and

a print control unit that prints out the second converted data

converted by the converting unit.

2. The image forming apparatus according to claim 1,
wherein

the storage unit further stores therein identification infor-

mation for identifying a user and a permitted print con-
dition associated with the identification information, the
permitted print condition being a print condition that the
user 1s permitted to use,

the 1nput receiving unit further recerves an mnput of the

identification information,

the acquiring unit acquires, {from the storage unit, the per-

mitted print condition associated with the identification
information mput of which has been received by the
input recerving unit,
the determining unit compares the permitted print condi-
tion acquired by the acquiring unit against the first print
condition reflected 1n the first converted data to deter-
mine whether the first converted data 1s printable accord-
ing to the permitted print condition acquired by the
acquiring unit, and
the converting unit acquires, when the first converted data
1s determined to be unprintable according to the permit-
ted print condition acquired by the acquiring unit, the
print data from the storage unit and converts the print
data into third converted data by reflecting the permatted
print condition 1n the print data.
3. The image forming apparatus according to claim 1,
wherein
the storage unit further stores therein identification infor-
mation for identifying a user and a preset print condition
associated with the identification information, the preset
print condition being a print condition set by the user,

the 1nput receiving unit turther receives an mput of the
identification information,

the acquiring unit acquires the preset print condition asso-

ciated with the identification information input of which
has been received by the mput receiving unit from the
storage unit,

the determining unit performs comparison between the

preset print condition acquired by the acquiring unit and
the first print condition reflected 1n the first converted
data to determine whether the preset print condition
contains the first print condition reflected in the first
converted data, and

the converting unit acquires, when the preset print condi-

tion 1s determined not to contain the first print condition
reflected in the first converted data as a result of the
comparison, the print data from the storage unit and
converts the print data acquired from the storage unit
into fourth converted data by reflecting the preset print
condition 1n the print data.

4. The image forming apparatus according to claim 3,
wherein the preset print condition 1s an eco-Iriendly condition
having been set in advance as a condition for saving resources
to be consumed 1n printing.

5. The image forming apparatus according to claim 4,
wherein the eco-iriendly condition 1s at least any one of
multiple-up printing, duplex printing, and toner-saving print-
ng.
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6. The 1mage forming apparatus according to claim 1,
wherein
the storage unit further stores therein time and date of
storage of the print data, and time and date of update of
a print condition,

the acquiring unit acquires the time and date of storage of
the print data and the time and date of update of the print
condition from the storage unit,

the determining unit compares the time and date of storage

of the print data acquired by the acquiring unit against
the time and date of update of the print condition
acquired by the acquiring unit so as to determine
whether the time and date of update of the print condi-
tion 1s later than the time and date of storage of the print
data, and, when the time and date of update of the print
condition 1s determined to be later than the time and date
of storage of the print data, determines that the first
converted data 1s unprintable in the second print condi-
tion, and

when the first converted data 1s determined to be unprint-

able 1n the second print condition, the converting unit
converts the first converted data into the second con-
verted data that retlects the second print condition.

7. The 1mage forming apparatus according to claim 1,
turther comprising a detecting unit that detects a change 1n
equipment status, wherein

the determining unit determines whether, 11 printing of the

first converted data 1s performed in the second print
condition acquired by the acquiring unit, the printing 1s
to be suspended due to occurrence of an error, and, when
it 1s determined that the printing 1s to be suspended,
determines that the first converted data 1s unprintable 1n
the second print condition,

when the first converted data 1s determined to be unprint-

able 1 the second print condition, the converting unit
stores the first converted data in the storage unit as not-
yet-processed converted data rather than converting the
print data, and

when a change 1n equipment status 1s detected, the print

control umit acquires the first converted data stored as the
not-yet-processed converted data from the storage unit
and performs printing of the first converted data.

8. The mmage forming apparatus according to claim 1,
wherein
the determining unit determines whether, 11 printing of the
first converted data 1s performed in the second print
condition acquired by the acquiring unit, the printing 1s
to be suspended due to occurrence of an error, and, when
it 1s determined that the printing 1s to be suspended.,
determines that the first converted data 1s unprintable 1n
the second print condition,
when the first converted data 1s determined to be unprint-
able 1n the second print condition; the converting unit
stores the first converted data in the storage unit as not-
yet-processed converted data rather than converting the
print data, and
when a predetermined period of time has elapsed after the
first converted data 1s stored in the storage unit as the
not-yet-processed converted data, the print control unit
acquires the first converted data stored as the not-yet-
processed converted data from the storage unit and per-

forms printing of the first converted data.
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9. The 1mage forming apparatus according to claim 7,

turther comprising:

a notifying unit that 1ssues an error notification when 1t 1s
determined that printing of the first converted data in the
second print condition acquired by the acquiring unit 1s
to be suspended by occurrence of an error; and

a print-condition recerving unit that receives an mput of a
change to the print condition, wherein

the detecting unit detects the mput of the change as a
change 1n equipment status,

the determining unit determines whether the first converted
data is printable 1n a third print condition that 1s changed
according to the change input of which 1s recerved by the
print-condition receiving unit,

when the first converted data 1s determined to be printable
in the third print condition, the converting unit converts
the print data into fifth converted data that reflects the
third print condition mput of which has been recerved,
and

the print control unit performs printing of the fifth con-
verted data converted by the converting unit.

10. An 1image forming method comprising:

storing print data and first converted data 1n a storage unat,

the first converted data being obtained by reflecting a
first print condition 1n the print data and converting the
print data into a printable form:;

recerving an input of a reprint instruction to reprint the first

converted data;

acquiring a second print condition for reprinting the first

converted data;

determining, when the input of the reprint instruction 1s

received, whether the first converted data 1s printable 1n
the second print condition by comparing the acquired
second print condition against the first print condition
reflected 1n the first converted data;

acquiring, when 1t 1s determined that the first converted

data 1s unprintable in the second print condition acquired
at the acquiring, the print data from the storage unit, and
converting the print data into second converted data by
reflecting the second print condition 1n the print data;
and

printing the second converted data.

11. A computer program product comprising a non-transi-
tory computer readable medium including programmed
instructions, wherein the instructions, when executed by a
computer, cause the computer to perform:

storing print data and first converted data 1n a storage unat,

the first converted data being obtained by reflecting a
first print condition 1n the print data and converting the
print data into a printable form:;

recerving an input of a reprint instruction to reprint the first

converted data;

acquiring a second print condition for reprinting the first

converted data;

determining, when the input of the reprint instruction 1s

received, whether the first converted data 1s printable 1n
the second print condition by comparing the acquired
second print condition against the first print condition
reflected 1n the first converted data;

acquiring, when 1t 1s determined that the first converted

data 1s unprintable in the second print condition acquired
at the acquiring, the print data from the storage unit, and
converting the print data into second converted data by
reflecting the second print condition 1n the print data;
and

printing the second converted data.
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